09)B#B1$ifrf (J P) (12) & ^ ^ §^ Q $g (A) (ll)t&ffFfcbII&R!#^ 

#1^^5-304273 

(43)&H1B ¥f£5*F(1993)lLBl6B 



(51)IntCL 5 




F I 




H 0 1 L 27/108 








27/04 


C 8427-4M 








8728 -4M 


HO 1 L 


27/ 10 3 2 5 M 






1 


SSESMc IS*^Ojgj5(^: 11 M) 




ifJSm- 154896 


(71)*lfflA 


000004237 








B*SM»5C£& 


(22) ttiffi R 














ME ft 


(31)«$fc1ft£$g#^ 


#^¥3- 149128 




*»iiJ«E^ET g 7 # B 


(32)ffi5feB 


¥3(1991)6^218 






(33)ffi$fcfc£SgB 


B* (J P) 




ji# IS 


(31)ffi$fc$fc£§g#^ 


^IB^- 168541 




^iB^E^TS 7# 1 i%B*m»M& 


(32)ffiftB 


T 3 (1991) 7^100 






(33)ffi5fc1i±$6B 


B* (J P) 


(74)ttSA 


#a± est W2«) 


(31)«$fetS±5iS% 


<&mm- 178232 






(32)«$feB 


^3(1991)7^188 






(33)ft$fct§±?gB 


B* (J P) 
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(57) [H»] 

B«J*ft££»&S*f|=TfT&'3. WAtfS i 2 He * 
Ml 0 5 4»£. 
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[ttfflft$alBll] 

t g& ftftTimais Att&jft53 ii-r^sen 

J»bTlSS«&fS£Sli\ lffllBaS£TI£S-frT (tales! 
M*H 3 ] »ffl**&tt«IE7 : E;i'7 rXy>Ja> 

SbfcO^fiff^JE^CDS i 2 He otfXfcfJW&L^fta 

[0 0 0 1] 
[0 0 0 2] 

fiwi«aoo»i8iBa^* 

3WB<^S*ITH&. Lt^U 64Mtyh©DRAMt 
ti-feJI/ffi«tt2 Mm 2 KTfc&Stjy&^nT^rK £ 

0t>^hP-A (J£TFA<hfET) fc^5«»T«M^ 



[0 0 0 3] ClCOtti^^lpI-^ttlSAtCctOtaS^nrc 
*2Z«©B*H»*IFUB ^I¥2-0 7 2 4 6 2^ 

4, »#«£fc>tlT^S6 0 01C-Ctt*:< 5 5 OTChMSIc 
*ff tt, JSRftflltrt* 5 4 5^^5 5 5tObW 1 0 

roieH^T&o, aKfHft«<#tt 

¥2-2491 5 4-^HJ«fflS (¥fi£2¥9£ 1 9 Hffl 

■) -c. ^n3»tt*^b*<DJi«©»att**r-rs*e 

ffl-r^-^tlct 0, W3 10 0A<DSfcy'j3>RtiS( 

U < 3-0 6 7 6 5 7^ 3 *p 3 £ 8 B HJ 

Sg) */ittHi;<1#H 5 F3 -0 7 3 6 9 3^TOffl# <¥ 
/&33p3£ 1 4 Bttlli) -BJcMKS'bU 

S «8IMfcBW*» j« s ttfc 7 * ;i/ 7 7 x u a >R <d a « 
ttft^U€r©c«cD»ailft»ofc#lsa^U3>Bl*« 

[0 0 0 4] 

r*i*HK»a##*B*u rit*-r*^ »#&7t 

Jl/77Xy'j3 >K«ffi K 43 » Z> is U 3 > O 3tM 
KttaBft*6lR-r*c:i:fc:J:oTea*Jc**t)* «sa 

«^€r©c:tt(crij*-rs. Krt?^3tt?a:iisafi 



[0005] -m&$>tfz>t, mmm&&6 s ox:<Dt 

[0 0 0 6] ^±I^^LfcJ:^t^ SE^SWtC^^^S, 
[0 0 0 7] U;^oT*%lO@»H JgHt^g^ 
[0 0 0 8] 

<nmfe<»mmi&mk\z7*z)\,y rx^u^ 

3: & 7 y *B^T»S(B L K£ * * & te^FfgtetfX * T 
[0 0 0 9] **^(D»l(0*JliOJB«(C*5liTtt, 7 

t^<#. eattdcfi»ft^isatt%£aftJ:o*«< 

ft«trTK#ftUT^*tta*OdES*cJ:0»rb^tt 

&iiRasaift<A]Mi«mafi<b. &att£s<Dfca£><D 
< c: t k «t o i&a&&0>«m# t #A t & 
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[0 0 10] *«5B©»2©^Jji«)»«T?K 1 t^e;u^ 
>ft^*©*XtC«-rili:^ioT«a«**t^-er. 

*3^T»»Ul»a«^»«$tlSOT, JnD»©*«cJ:S 
W^cfcO 34 0* £D-/l^a&&<E> 

*WP*««F»fcfcO, J:0«^ftttatt*»diTSilt3j« 

[0 0 11] *^^C0^3C0^JSc0li^f3feViT«, 7 

v u n >ft^-m&mm-rz> z. t iz& o T*sa«*:58£ $ 

LttV>(OTJ;0fi^fiJKTCOiBa«©**)&*pIt6ta 

[0 0 12] iOi:'5«CL/TJgJBK3nfc*ffiai©*€r^i 
*«aa->U3>Blk:il«fHIl*»flEb, S&KVttfHR 

&ssrr * ^ <t o fiwsm^Ac v <D&mm<D*$^ 

[0 0 13] 

[0 0 14] HI (a) tc^-r^tc, HS4>f>^ 

'>'j3>iti o KDmmzmmtiz&omz 2 000 
0 a<D7 ; e;P7 7X->iJ 3 >K 1 0 3 SMts. * 

'JW*>§»atE5 0keV, SA15X10 
15 c m- 2 fiftfTi&tf« 

[0 0 1 5] WZ7>~ftom*?rUz>£, mi (b) (c 
ST^-SK. !9Ml0 4#58tT5. £<D«a*WB£ 
<Ofc#<0ifl]j|fcfiftTn£6 0 OX:, 6 5 0ttttt7 0 
Ottl, »ll»RfM t n«r-en-etlO«-&0», 5 #, 
10#, 1 5#*fctt2 0#£SfcAfc. *V>T, 5 50 
TC<Bftlj»£«rM t vfrteot* mi (c) K^T*? 

*oc:tt^vib*n3»«oiisa»i o 5(*jsR*-r 

JpS»firM<D^ff (tn+tv) £2 0»tlitiS 
n/ (tn+tv) ) t<Dm%*F I G. 2 ic^fo £ 

agcD^-^ti-^ass 5 oTc-r^ttaft&fTJftofc* 

^KffiSU *J8tt-5g»« 6 0 Ot:, 6 5 0t:*fctt 
«*tfi6«i:**3a:*fflfl[TfTttofe^¥^fiafitS 



[0 0 16] 7*)\,yy7>ZsVzi>lgl&t&aiikt<i£%>Z. 

ftasfcfcjirr*. *aatt<z>8fttt. SBMflnr*** 

«**jiftT*JnJLT^<^ -7jT> 

STn ££9iiS<* flliffnt. *cfc0ffl<U HBtt 
[0 0 17] ft*. HI (c) TOMSy'J^>&l 

[0 0 18] *tc, H 1 (d) MJEC V 

d (lpcvd) miz&o, afb^u u 

3gjB&SftLT#B«lklft 1 0 6 its, 

Ml 0 6CDJ?3teS i O2 0 A&HL 10 0 

[0 0 19] &\Z. M2 (a) iZ^&olZ. #«§a~> 

ua>iio7^««u u>€rh # -tr>yrs, 

lmmO*v/V>^S»JSU ^ft^$^£fr&o fc 0 
»*.SB4l:ST. flU MKftRl 0 6£>iP£fciS 

i o 2 BttssT 1 0 0 at&£o mvxw-mm<Dwm 

[0 0 2 0] fcfc, **Jfi«7?«, J/iJ^^x-AS 

t^sosas^ $6tc-^tiso iS«^te:t>^£* 

*/S£fTofc*«. LPCVDS^, X/W*Hn?»JS 
[0 0 2 1] ^tC, *«^O»2<0SIJfi««C^l»TKM 
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[0 0 2 2] m<0Hft«£H«KLT, MBEffiSfc 
ttLPCVDitTf$4 0 0 0AO7 ; E^77XyUa 
>Bt«r»lSU U>0M*>&A*fT&^ NH< o 
H, H2 O2 &&ZSHz OS1 : 6 : 2 0 £>ffl'&Ti&& 
Lfc»ci*tt (6 Ot:) fcSLT»ffi<0i5Sfc£lfc£Lfc© 
■6. 5 X 7 yt***l: 3 0»nSlTa8K1bR$lft 

Sh He «J&ffl<oyX^*fflAfciBSE>tffiCVD*ia 
<B*J5KSrtfc:Aft&. Mlrt^^til 0- 9 To r 
r IzmztLT&Dtf^yyf h b-* K:«fcsa«lJnjBkS 

J»o*{cJ;«>«[«dc**aatcjBeie»J&:^J:5ft, 50 0 
t^^L6 2 OlCtt^fiaTSSUPllft^fTttl^ ^(£> 
*<fc«»fi«a©S i 2 He £fttfi 1 3 c c c mT?B8*tf 
H5»C^TJ:5«cttS«l 0 4A*^t"TS. « 
a«<Z)5S^tt, KiM^ftletfT (RHEED) fc££^ 
<0« ( i n - s i t u) «*T«Bf 
Sh He 3!fXtt»#&7€^77X>''j3>B(DSI 

[0023] HetcteasoRs^aiB^ns^-coKf 

M <S8K£WrM> ^JtJDf^mSi:0||^^^To soot 

^6 5 ox:&±^\tm^\zm&»fflx±T^^tifl 

■»*tttfL«a«©dc**f?&5. U0H»jftflE*5 4 0"C 

s<*H«co**^*aa[«)di**«*«ffciEc-6. inn* 

[0 0 2 4] JRH3±«*»*3&«3BiaJcfic:6a:ViJ:-5a: 
USaStK/SfiTS. R^ittrtflcfiUfciBa 

j«ftLfcfiaa[©aa^/h$<3a:o. 

[0025] B7»UDi»aft6 o ox:* m$mK4 5tP 
s i 2 H 6 /fx*«*-r*«fmt¥*«isa 

fiOSFl^aai:<Z)H«**Lfcfc<OT*S. Siz He 



OH^5^5. Ctltt, StC^^^S i 2 He #X 

ifibf^T, +»ft:iaiQ«JB3&«»*$nftt^ S i 2 H 
e ^fX«Bi*WfM4 5»-ett. ftatt3 0 0AS7?/W< 

[0 0 2 6] *S&&«^teS i 2 He SftfttCfcft^T 
£ 0 08(CSi 2 He K»<h^ll&Sffi£OH&£;*: 

S iz He 8S«***S-^ffl[*iffiASt, «£S&& 
[0027] 0 9 \Z. 60 OtTMi 2 s c c mOO S i 

2 He »x«8 o»m«jeufc»-&©isatta©»** 

[0 0 2 8] flt^T. »10*««tH»i:l/TSI« 

(c) iZ^LfzXolZ, j»aai 0 5^fflS*c»«-& 

ffliMUi^^^su^ chit minium 

[0029] mi oiz**rtis#<D&m£.imiitti&&to 
hwsst. ®mm&m<Dm$tes \ o 2 »sn o o 

^n^nojtrai^mstc^^T, si 2 h 6 

tfPSRBTS i2 He *«*&Utt^»^<Z)'7 5 — ^*JtK<7) 
[0 0 3 0] Si 2 He *X*8Ebfc«^tCtt, jtJPf&O 

mfimmLT^z>z.t&z<Dm& cnn s 

i 2 He *fX*a£bfc»'&KttlftjaT«»JBK^T*a^ 
£T££o «a<OiiJlPtt5 4 0*C^e> 6 5 01C* 

Ttt. 2. 5fgT&9, ^tia±-CttT^oTUS'5. 

^mmi»&uftn\ifcp>fci'*<D\z* *^as«-cttffl^ 

5« (6 5 orcot^) "C*0, 7 0 0 f CJK±TttT** 
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[0031] mKommm^o. 'a/h&a 

[0 0 3 2] &*3, *^WJ-C^yU3>^i-A^ 

SOSS«^MK-»KSO I S««{cba«8iBfflT€f 
£<> **Jfi«TttiB?Si«fflKKrtTS i 2 He 

«^J5S<Ofc«)<0/fXHS i H 4 , S i C 1 2 H 2 

oT, 7^7 7XyU3>MltTOl^^, 

?S:3S*^iB^&^-i:*W^«)fc. LPCVDST 
ML^7^7 7XyU3>I^7 7 ^TK^^Ttf # 
Lfc^fc^Tsfi^fc*** 7^7rXyU3>Jgco 

y'j3>^»W^l-Cyij a >^^tr^Xt' 

[0033] wz. msommm^z-D^xmmr^o 
[0034] mi. m2(Dmmmtmm\z, yu^va 

ffiioii:ilby'J^>li02««U SHl:T« 

5HHR£JR»U »ft'>U3>JRafflt»S4 0 0 0 A 
OT : EJl/77Xy'j3>KMtl.. y'Ja>»fg 
©UMtft+itU ^ 0, »tt&R%£0>jB 

1 (a) tc^SWtc^Tcfc^t^ y*)),yyXisV3> 
H2 0 3 KteafflH^Ji 2 0 3 A*5«trX»»H^« 2 0 

3>l^IH?i2 0 3 A*^(t tt««diE-L 
ft^fcoco, *5gttftx*;^-E l *t)oT*B* 
*«LTV>*. MB?I2 0 3BfOf?fe* 

flWMEWCfc ST. -t<0*ffiT#HBJ«U HI 1 

(b) ^^T^^iz, «/hfciBlifi2 0 4£&S. 

(c) lc*T£5«c€r©£tt<BttStin 0 5*t>^#MS 



[0 0 3 5] ai2it mamm 1 ax s u n 
tttt, mamnj&&mk\sxm&<Dmm&b\z*&£te 

[0 0 3 6] B13H A/s OJi'&cD*^ 

[0 0 3 7] H14H 4 5 0 tT^ U 3 

: f«ft5 0»HB»UfcD![«©lBa«t«*O. fi^StjifitC 

ttatt***+»fcftWT*4&Ci:*«LT^S. 0 1 

^ a <fc\ * * /1 v * €f ^ £ £ 

U fc#»ft »J 3 >K<Offl fcfc ^Ti© < & o T a o 
[0 0 3 8] 016 lCfitffi5Mfr*^-r. SfiM4 6 0 

[0 0 3 9] **J6«tt. Sg2<7)|liffi#](cJ*^T£9{£ 
[0 0 4 0] &*5, **8609Tfct, i/U3>«5i-A* 
§SOSM^, S<5(c-«JcSOI8«*Jct>a«8fiJ 

flc*ffofc**, LPCVDffi^X/Vy^STMl, 3c 
B«©»**««BSnfc. SSI:, SjStttBAoXSft 

MTOoL 7W77^y , J3>$I«i:MU e i: 

[0 0 4 1] *»W*iifflUT»jacLfc*«l#D 
RAMI:^)Ut, -tODRAM-feJKO^fefifflSr^-rHl 
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[0 0 4 2] PS!<0->U 3>Sfi3 0 1 <0«ffil;:7-<- 
;i/K8fb!3 0 8*Ml/, h7>yX^M®«$E 
It^, h7>yX^MM(:y-hSM3 0 9>& 

taS**-- h*«3 1 0**lSU y-Ml3 10*J: 
tf7*~;ui-*BMbfll3 0 8£VX£7£UT-f;*->aA£ 
frfc^N* §yfc£$tJf 3 1 1 s (V-X««) &£tf3 1 
Id (HK>i«) *J^J5!c-rs. *fty'J3>ftt f © 
■ IW««3 0 2t««U 3>*£ h?LC*V-X« 
«3 1 1 slCMt^o LPCVDSftt^OTt 

NH 4 OH, H 2 O2 &£tfH 2 OcOfi^ttTifeitLifc 

J«Sr|»*L, »2C0^tt«(O*ffi^J:0*)Ba{fcSrfftt 

^*»mi3o 5^Mi-^o ^tsaftttaa-^ 

7^7 7^y'J3>J|H V-X««3 11st 

o«jifc«^e»H*j««fcj:o#ttaft^afT'r-6*«. s 

iz He H»twctS*»affc;^it^TjifT**iSV^-C* 

*»a««3 o 5©aBao»ttfcwswi#Aa:^. £ 

7^7 7Xy'ja>10«BUSi2 He 

#C^T. §II6»I3 0 6^MI, MSy<Ja>l 
fc^fcj; Q*t|p]»«3 0 7 ^Mt§o C^ITMOS 

•Ta^t^T^, ifl«KC0ii&^DRAM£^£ET£>;r £ 

[0043] m3<Dmmm&mm'r*L2i** 7^)vy 
7^^ua>iR^»a-6tc*»a{bffl l a*ffttoT^ 

-->^«fc:#»affla*ff*5c:ifcr**^ »T 

[0 0 4 4] 

HWtc^^T^;uyyXf>'j3>^^jtra^LT^a 

{fcStfSBBl::, ttattX££ittattl%ft£«ftft&ftft 

stao, ^f3f»«»aa©*»a'>u=i>tt*«flcT 

*I»©*/M:a«TS, DRAM(Djfc«S*-BS5«> 

[0 1] #fg^<Z)?g 1 co*M«<0K91<Bfc«> (a) - 
(c) £#BLTSSTIS««MHT*S. 
[02] BltCtt^T (a) , (b) (C^BbT^TX 
aj@(D0rffi0-C&£o 

[0 3] aio^MWJcistta^tiatajssiipjRWf 



(7) 
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[H4] »lO*««i:J;5 + t/v>^<o*lfit«58 
[B8] »2©||Jfi«(-43tt5JlSatt*fttS iz He 

[B9] *2©*i««fc:*^'6»»S[ao»**«"ry 

[BIO] ^2 0^Jfi^Jt3j;^^^/V>^^S»ili:Jtjn 
[HI 1] *56W©^3(7)*llS«©KW©fc«>©*»#: 
[HI 2] S3 0ft]BMfc^(t'&fSA8lcCft£:X«fift 
[HI 3] »3©*lfi«tcJ:S + r/^>'^<7>SjE«tttS 

[Hi 4] &3<Dmmmztsvt&m&VLmmt#¥*G> 



[HI] 




j§ m t <n m m & m r ^ ^ y t « s . 

[Hi 5] TOE»3<0^1««JCck«> + A'/ , ?->^©*M 
[HI 6] »3©SMfi«(-43ttS»attffW»#Sr^'r 
[HI 7] **WS:iBfflLT*«bfcDRAM-b;KO* 
[tf^©R«] 

10 1, 3 0 1 y'j3>l« 

1 0 2, 3 0 2 eibyU3>l 
103 T^rXyU^^l 

2 0 3 A DiC^JI 

2 0 3 B K^JK^Jl 
1 0 4 &i|gE 

1 0 5 f$&#L 

305 ^as^ms 

1 0 6, 3 0 6 ^ffite^BI 

107 *tta'>»J3>IR 

3 0 7 

3 0 9 7-f-;H«»ft« 

310 y- hmffi 

3 1 i d, 3 1 i s n + m&mm 



[H2] 




(9) 



5-304273 



17] 



[H8] 



2000 



■I 



1000 




[IS 9] 




5 10 15 

110] 



10 



g 



~0aSlL52&533J544£5&56&67 7-5 8&593J510 
[HI 3] 




400 500 600 700 800 800 




460 500 



3118 310 306 301 
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HS« *;£ (A/S) 



